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DETAILED ACTION 

The Response, filed on December 12, 2005 has been entered and 
acknowledged by the Examiner. 

Election/Restrictions 

Applicant's election with traverse of Group II, claims 69-99 in the reply filed on 
December 12, 2005 is acknowledged. The traversal is on the ground(s) that there is no 
serious burden on the Examiner. This is not found persuasive because separate 
classification of the groups of claims presents prima-facie case of serious burden on the 
examiner as the two groups would require divergent searches as evidenced by their 
different classification. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 1-68 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b), as being drawn to a nonelected group, there being no allowable generic or 
linking claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 69,70,71 ,73,79,80,94 and 99 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent 6,710,538 to Ahn et al., and further in view of U.S. 
Patent 6,729,923 to Ahn et al. (referred as '923). 

Regarding claim 69 Ahn discloses (Figs. 3, 6A-6F column 3 lines 29-67, column 
4 lines 2236, 44-56) a self-aligned gated field emission device comprising a substrate 
32 having a surface and a predetermined thickness, a porous layer 34* having a surface 
and predetermined thickness disposed adjacent to the substrate, the porous layer 
defining plurality of channels, each of the plurality of channels 40 substantially parallel 
to one another and substantially perpendicular to the surface of the substrate 32, cone- 
shaped emitters, a gate dielectric layer (step 85 a layer of dielectric material having 
planarizing properties) formed on the porous layer 34' and disposed between the 
plurality of emitters and a conductive layer 38 (extraction gate) having predetermined 
thickness selectively disposed on the surface of the gate dielectric layer and between 
the plurality of emitters. 

Claim 69 differs from Ahn in that Ahn does not exemplify the plurality of rod- 
shaped structures disposed within the plurality of cylindrical channels defined by the 
porous layer, wherein the each plurality of rod-shaped structures protrudes above the 
surface of the porous layer. 

Ahn ('923) in same field of endeavor discloses (Figs. 3D- 3G column 2 lines 10- 
25, column 4 lines 15-31) a field emission device having rod-shaped structures 29 
formed within the cylindrical channel in the porous layer adjacent to the surface of the 
substrate, wherein the substantially rod-shaped structures protrude from the surface of 
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the porous layer. Ahn further teaches these emitters having rod-shaped structures 
increase the aspect ratio of the emitters and electrons can efficiently be emitted even at 
low voltage level. 

Therefore it would have been obvious to one of ordinary skill in the art a the time 
of invention to modify the cone-shaped emitter structure of Ahn by emitters with 
substantially rod-shaped structure as disclosed by Ahn ('923) for increasing the aspect 
ratio of the emitters and hence electrons can efficiently be emitted even at low voltage 
level. 

Regarding claims 70, 71 Ahn discloses (column 7 lines 26,27) the substrate 
comprising silicon, a semiconductor material. 

Regarding claim 73 Ahn and Ahn ('923) disclose the claimed invention except for 
the limitation of thickness of the substrate being between 1 micron and 550 micron. It 
has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233. It is noted that the thickness of the substrate is selected so that it 
supports the anodized porous layer along with the rod-shaped structures. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to select the thickness of the substrate between 1 micron and 550 micron so that it 
supports the anodized porous layer along with the rod-shaped structures, since 
optimization of workable ranges is considered within the skill of the art. 

Regarding claims 79 and 80 Ahn discloses (column 5 Table 1) the emitter 
comprising a metal such as W. 
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Regarding claims 94 and 99 Ann and Ann ('923) disclose all the limitations same 
as of claim 69 and additionally Ahn discloses (column 1 lines 5-10) the gated field 
emission device is used in a field emission display device, an electronic system. 



Claims 72, 74 - 78 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,710,538 to Ahn et al.,and U.S. Patent 6,729,923 to Ahn et al. 
(referred as '923) and further in view of U.S. Patent 6,278,231 to Iwasaki et al. 

Regarding claim 72 Ahn and Ahn ('923) do not disclose the substrate comprising 
metal, one of Al, W, Nb. 

Iwasaki in analogous art of nano-structure electron emitting device discloses 
(column 3 line 30) the substrate comprising tungsten (W). 

The selection of known material for a known purpose is considered to be within 
the skill of the art. Therefore it would have been obvious to one of ordinary skill in the 
art to select substrate of Ahn and Ahn ('923) made of W since the selection of known 
materials for a known purpose is within the skill of the art. 

Regarding claim 74 Ahn discloses the porous layer comprising anodized silicon 
dioxide. Ahn does not disclose the porous layer comprising anodized metal oxide. 

Iwasaki discloses (Figs.1, 2 and 18, column 7 lines 1-17, column 19 line 36-39) 
nanostructures comprising a semiconductor substrate 1 1 , a porous layer (anodized 
aluminum oxide film) 13 defining plurality of substantially cylindrical channels 14 
(nanoholes), aligned parallel to one another and substantially perpendicular to the 
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surface of the substrate and plurality of rod-shaped structures (nanotubes) 202 
disposed within the plurality of substantially cylindrical channels, the rods protruding 
above the surface of the porous layer 13. Iwasaki further teaches (column 3 lines 46- 
65) this configuration of nanostructures can be produced in a highly reliable fashion and 
provides completely cut-through nanoholes with uniform depths (good uniformity and 
linearity of shape) and thus provides high performance electron emitting device capable 
of emitting large amount of electrons. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to modify the porous layer with substantially cylindrical rod shaped 
structures of Ann and Ahn ('923) to a anodized metal oxide porous layer defining 
plurality of substantially cylindrical channels, each of the plurality of substantially 
cylindrical channels aligned parallel to one another and substantially perpendicular to 
the surface of the substrate and the plurality of rod-shaped structures disposed within 
the substantially cylindrical channels defined by the porous layer as taught by Iwasaki 
for providing a high performance electron emitting device with uniform shaped 
nanostructures which can be produced in a highly reliable fashion. 



Regarding claim 75 Iwasaki discloses (column 7 lines 1-10) the porous layer 
comprising anodized aluminum oxide. The reason for combining art is same as of claim 
69. 
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Regarding claim 76 Iwasaki discloses (column 19 lines 57-60) the thickness of 
the porous layer is 1jim which lies within the claimed range (0.5 to 5 micron) of 
thickness. 

Regarding claim 77 Iwasaki discloses (column 17 lines 28,29) the diameter of the 
plurality of substantially cylindrical channels (nano holes) is about 50 nm. 

Regarding claim 78 Iwasaki discloses (column 9 lines 51-61) the length (depth) 
of the plurality of substantially cylindrical channels is in the range of .01 micron (10nm) to 
100 micron. 

Claims 81-83 and 86,87 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,710,538 to Ahn et al., and U.S. Patent 6,729,923 to 
Ahn et al. (referred as '923) and further in view of U.S. Patent 6,504,292 to Choi et al. 

Regarding claim 81 Ahn and Ahn ('923) do not disclose the rod shaped structure 
comprising dielectric material. 

Choi discloses (column 6 lines 61 through column 7 line 2) nanostructures 
comprising dielectric material which provides high-aspect ratio nanostructures and 
hence can be used as efficient field emitters. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to include substantially rod-shaped structures of Takai and Iwasaki 
comprising dielectric material as suggested by Choi which provides high-aspect ratio 
nanostructures resulting in efficient field emitters. 
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Regarding claim 82 and 83 Choi discloses the rod-shaped structures comprising 
dielectric material of various oxides such as Ti0 2 , Al 2 0 3 . 

Claim 86 differs from Takai and Iwasaki in that Takai and Iwasaki do not 
exemplify the gate dielectric layer comprising a material selected from Si0 2 , Al 2 0 3 . 

Choi discloses (column 7 lines 28) the gate dielectric layer comprising aluminum 
oxide (Al 2 0 3 ) or silicon dioxide (Si0 2 ). It is noted that these materials are known in the 
art for being used as dielectric. 

The selection of known materials for a known purpose is generally considered to 
be within the skill of the art. In re Leshin, 125 USPQ 416. It would have been obvious to 
use gate dielectric layer of Takai and Iwasaki comprising aluminum oxide (Al 2 0 3 ) or 
silicon dioxide (Si0 2 ) as taught by Choi for providing electrical insulation between the 
emitter and conducting gate electrodes because the selection of known materials for a 
known purpose is within the skill of the art. 

Regarding claim 87 Ann, Ahn ('923) and Choi disclose the claimed invention 
except for the limitation of the thickness of the gate dielectric layer between 1 nm and 25 
nm. It has been that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or workable ranges involves only routine skill in the art. In 
re Aller, 105 USPQ 233. It is noted that the thickness of the gate dielectric layer is 
selected so that it can planarize the porous layer below. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to select the 
thickness of the dielectric layer between 1 nm and 25 nm so that it is sufficiently thick to 
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planarize the porous layer underneath, since optimization of workable ranges is 
considered within the skill of the art. 

Claims 84,85 88 - 93 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,710,538 to Ahn et al., and U.S. Patent 6,729,923 to Ahn et al. 
(referred as '923) and further in view of U.S. Patent6,91 1 ,767 to Takai. 

Regarding claims 84 and 85 Ahn and Ahn('923) disclose the rod shaped 
structures as emitters having nanometer size but are silent about the dimensions 
(diameter and length) of the nanotubes. 

Takai in analogous art of field emission devices discloses (column 10 lines 33- 
40) the rod-shaped structures (nanotubes) having diameter between 1 .3nm to 200nm 
and length (average height) between 0.1 micron to about 100 micron. Takai further 
teaches that these nano-tubes provide good emission with reduced work voltage and 
thus provide improved field emission. 

Therefore it would have been obvious to one of ordinary skill in the art to have 
the diameter and lengths of the rod-shaped structures of Ahn and Ahn ('923) same 
dimensions as disclosed by Takai for providing good emission with reduced work 
voltage and thus improved field emission. 

Regarding claims 88 and 89 Takai discloses (column 9 lines 58-62) the 
conductive layer (second metal film) comprises metal selected from titanium, chrome. 
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Regarding claim 90 Ahn ('923) discloses (column 3 lines 65-67) the conductive 
layer comprises silicon. 

Regarding claim 91 Takai discloses (column 9 lines 61,62) the thickness of the 
conductive layer (second metal film) is 200nm (0.2 micron). 

Ahn, Ahn('923) and Takai disclose the claimed invention except for the limitation 
of thickness of the gate conductive layer being between 20nm and 100 nm. It has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Alter, 105 USPQ 233. It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to select the thickness of the grid between 20nm 
and 100 nm so that it is close proximity of the aligned rod-shaped structures, and thus 
provides high emission current since optimization of workable ranges is considered 
within the skill of the art. 

Regarding claim 92 Takai discloses (column 10 lines 1-4) the distance between 
the plurality of rod-shaped structures (same as the distance between the fine holes 
through which plurality of nanotubes protrude) is 2000nm (2 micron). 

Ahn and Ahn('923) and Takai disclose the claimed invention except for the 
limitation of the rod shaped structures being separated by a distance of about 50nm and 
500nm. It has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in 
the art. In re Aller, 1 05 USPQ 233. It is to be noted that the number of plurality of rod- 
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shaped emitters and hence emission current increases as the distance between them is 
reduced. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to select the distance between 50nm and 500 nm so that there 
is increased number of plurality of emitters and hence increased emission current since 
optimization of workable ranges is considered within the skill of the art. 

Regarding claim 93 Takai discloses (column 1 lines 20-50, column 9 lines 27-31) 
the gated field emission device with reduced working voltage and increased longevity of 
emitter tips is used in a flat panel field emission display device. 

Claims 95-98 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,710,538 to Ahn et al., and U.S. Patent 6,729,923 to Ahn et al. (referred as 
'923) and further in view of Applicant's admitted prior art (AAPA). 

Regarding claims 95, 96 Ahn and Ahn ('923) are silent about the electronic 
system having self-aligned gated field emission device being an imaging and x-ray 
imaging system. 

AAPA discloses (Background of the Invention section [0003]) use of electron 
emission device as an electron source in x-ray imaging devices to improve scan 
speeds. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to use the self-aligned gated field emission device with increased emission 
current of Ahn and Ahn ('923) as an electron source in x-ray imaging system as 
disclosed by AAPA for improving scan speed. 
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Regarding claims 97 and 98 Ahn and Ahn ('923) do not disclose explicitly the 
electronic system self-aligned gated field emission device being a fluorescent lighting 
system. 

AAPA discloses (Background of the Invention section [0003]) use of electron 
emission device as an electron source in a gas discharge lighting and fluorescent 
lighting system for providing longer life. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of invention to use the self-aligned gated field emission device with increased longevity 
of emitter tips of Ahn and Ahn ('923) as an electron source in a fluorescent lighting as 
disclosed by AAPA for providing longer life of the lighting device. 

Response to Arguments 

Applicant's arguments with respect to claim 69 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent 6,924,023 to Okhura et al. discloses method of 
manufacturing rod-shaped nano-structures formed on a porous layer. EP 0789382 to 
Bartha et al. discloses field emission device having planarizing second dielectric layer 
formed on a first dielectric layer for providing reliable etch stop. 
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